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RESEARCH PROBI,EMS 
With Volume 36 of Discrete Mathematics, a Research Problem Section has 
been established. Problems in this section are intended to be research level 
problems rather than standard exercises. People wishing to submit such problems 
should send them (in duplicate) to: 
Professor Brian Alspach, 
Department of Mathematics, 
Simon Fraser University, 
Burnaby, B.C. V5A 1S6, 
Canada. 
The following should be included: (1) The name of the person(s) who originally 
posed the problem; (2) the name and address of a person willing to act as a 
correspondent; and (3) references and other pertinent information. 
The Editorial Board of Discrete Mathematics invites readers to provide infor- 
mation about solutions, partial results and other pertinent items related to 
problems posed earlier, if possible indicating the source of the information, for 
example papers appearing in different journals, preprints, etc. This information 
will be passed along to readers from time to time in order to keep them appraised 
of the current status of various problems. 
People wishing to provide information about problems that appeared earlier 
should write to Professor Alspach. People wishing to correspond on technical 
matters concerning a problem should write to the correspondent. 
Problem $5. Posed by G. Sienra and Jorge Urrutia. 
Correspondent: Jorge Urrutia, 
CIMAT, Apdo. Postal 402, 
36000 Guanajuato, Gto., 
Mexico. 
Let S be a finite set and F = {Sa, $2 . . . . .  S,} a family of subsets of S such that 
(a) U La Sl = S, 
(b) ISi ns i [~ l ,  and 
(c) each x e S belongs to at least two elements of F. 
The family F is called a linear vertex-system if there exists a family of n straight 
lines Ca, Cz . . . . .  C~ in the plane such that [q n q l  = ISi ASjl for all i and g i~g  
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and it is possible to place the elements of S in the plane in such a way that 
SAq=S i for all j = 1 ,2  . . . . .  n. 
The first problem is the characterization of linear vertex-systems. A related 
problem is the characterization of pseudol inear vertex-systems, defined analog- 
ously but using pseudolines (see [3]) rather than lines. 
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Problem 56. Posed by Albert  A. Mullin. 
Correspondent:  Albert  A. Mullin, 
506 Seaborn Drive, 
Huntsville, AL  35806, 
U.S.A. 
(Dedicated to the memory  of Professor Stewart S. Cairns) 
Prove or disprove: For each fixed integer (difference) d I> 1, 
(n(n + d) -  1) 2 -  ~b(n(n + d))tr(n(n + d)) = d 2 
if and only if n and n + d are both primes (that is, n and n + d are two primes 
whose difference is d) where 4~ denotes Euler 's totient function and o" denotes the 
sum-of-divisors function. Clearly, this is the case for every positive integer d <~30 
with even integers d constituting the more interesting cases. 
